The FSC 3 algorithm is based on NMF factorization where random initial guesses for concentration and spectra are used. We observed that the FSC 3 results are well reproducible in case of simple datasets [1] , while for data with more complexity we found a larger distribution of the results. In order to improve the reproducibility we have introduced a modification in the FSC 3 algorithm which consists in n NMFs using independent random initial spectra and concentrations, with a high tolerance target τ H for fast execution. The NMF with the smallest error is then continued with a low tolerance target τ L ≪ τ H . We have tested the improvement in the reproducibility on the datasets of Fig. 2 . We have performed 10 FSC 
where i and j are the indexes of the FSC 3 calculations. Fig. S1 shows R with the two methods for different number of components K. The high/low tolerance method (black symbols) gives an improvement in the reproducibility of 3-8 times with respect to the single NMF method (red symbols) depending on the number of components K. Alternative to the "high/low tolerance" method, we have developed a "knock-out" method showing further improved reproducibility. In the "knock-out" method, we run a set of 2 n NMF calculations with tolerance τ using random initial guesses. We then select the half of the solutions with the smaller errors and use them as initial conditions for the next set of NMF calculations with same target tolerance τ . We repeat this until we obtain a single solution. In the algorithm there is the option to compare the last two solutions for similarity, for which we calculate the relative error between the solutions
where D * 1,2 are the reconstructed data obtained from the two solutions and D are the original data. If ϵ is larger than a user defined maximum relative error ϵ max , a new set of 2 n calculations is started and the final two solutions of the iteration is added to the previous final two and out of them the two solutions with the lowest error are retained for the similarity check. variation R of the reconstructed data considering a single NMF (red), the high/low tolerance (black symbols) and the "knock-out" method (green symbols).
As can be seen in Fig. S1 , the "knock-out" method shows an improved reproducibility with respect to the "high/low" method by about a factor of two. For the analysis we used n = 4, τ = 0.1 and ϵ max = 0.01. In the next step of the iteration the weighted FSC 3 method increases the number of components K to 4 (see Fig. S7 ), and distinguishes chromatin as an additional component (4).
The corresponding spectrum is blueshifted compared to the cytosolic protein (component 2) consistent with nucleic acids.
In the subsequent steps K is further increased to 5 (( Fig. S8 ) and then 6, ( the one obtained with the "high/low tolerance" method (see Fig. 1 ) showing that only the weighted algorithm is able to identify the pixel with modified spectrum for f down to 0.125.
Figs S11 and S12 show a comparison between un-weighted and weighted FSC 3 algorithm using the "knock-out" method and automatic determination of the number of chemical components for the data of Fig. 2 . In the case of the un-weighted FSC 3 (Fig. S11 ) the algorithm returns K = 3 components which can be assigned to water, protein/chromatin and lipid/protein. Similarly to the "high/low tolerance" method (see (Fig. 2) 
E. Analysis of SRS hyperspectral images using FSC 3
The FSC little spatial structure, demonstrating the ability of the FSC 3 method to factorize the data and remove the noise. This factorization took about 20 seconds on a modern desktop PC, much faster than the MCR analysis used in [2] .
F. FSC 3 analysis on spontaneous Raman hyperspectral images
3t3l1-derived adipocytes have been imaged with spontaneous Raman scattering imaging in confocal geometry on the same microscope used for CARS measurements [3] . Raman signal has been excited using a continuous-wave 532 nm laser focused by the 20× 0.75 NA dry objective, which has been used also for collection. The laser line is filtered by a combination of a dichroic (Semrock LPD01-532RS-25) and low pass (Semrock BLP01-532R-25)
filters. The emitted intensity is dispersed by an imaging spectrometer (Horiba Jobin-Yvon iHR 550) with a a 150 lines/mm grating, and detected by a cooled back-illuminated CCD localized at the lipid droplet membrane. It contains some water and signal in the CH stretch region (2800-3100) cm −1 , and weak features in the characteristic region (750-1800) cm −1 .
Component 3 is also dominated by fluorescence and is localized in the cytosol. It contains more water than component 2, and a weaker but spectrally similar feature in the CH-stretch region.
G. SVD based masking flowchart
In Fig. S15 the flow chart of the SVD based masking algorithm is shown. The binary vector e defines if a particular point has to be excluded from the SVD factorization at the next iteration step. 
